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Introduction

The Netherlands protected against flooding

B Floodakle land if there would be no flood defences
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Historical development of flood defense

= g o Dike breach at Ochten (1784)
The battle against water in not new for :

the Dutch, the strategy however is

different over time:
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Defense system developed after disasters

Afsluitdijk (1932)
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Deltaplan and development safety
standards

Flooding in 1953 (1800 people died)
Deltaplan:
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The Easternscheldt Barrier
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The Stormsurge barrier near Rotterdam
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Permanent attention needed !

Recent events:

» Extreme ri\)er discharges in 1993 and
1995 nearly overtopped our dikes,
250.000 people w
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Flood defense system

North Sea

; ~ Germany

Structures
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Flood protection act and current standards

Flood protection act (1996):

e Issued in 1996 with the objective to
durably maintain the achieved safety
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Economic optimization (1956)




Engineering application of
standards
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Application in practice
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Safety assessment
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Safety assessment:

overflowing ~instability outer slope

« Carried out every 5 years by the
local waterboards

wave overtopping piping

instability inner slope
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Results of first safety assessment
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Different type of measures

When safety standards of the Flood
Protections Act are not met

reinforcements are carried out (e.g.
revetment)
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Future developments

1008 11000 1200 1300 1400 1500 1400 1700 1800 1900 2000 2100
Year
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Are we still safe enough?




Towards arisk based approach
of flood defence
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Probability of exceedance ->
Probability of flooding
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Faillure mechanisms

overflowing ~instability outer slope

wave overtopping piping

instability inner slope

Flooding foro'ba{b'ility
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Dike ring concept
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Flooding probability: example

PilotCase Overstromingsrisico's
Dijkringdelen, doorbraakpunten en dijkvakken met doorbraakkansen uitgedrukt in béta's
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Damage assessment
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Flood simulation
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Flooding probability Consequences

o=ty - ___"'/-"'." "'“_"-:.L.\'d!)
S B - T

4.00
3.0
3.00
2.0
2.00
1.0
1.00
.30
0.0
g.70
0.60
0.0
0.40
.30
0.20
.10
0.01

Rijkswaterstaat




Economic damage
assessment

Land use ___ Damage
= Module

Damage
: function

_ Inundation

: depth

Flooding probability Consequences
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Loss of life estimation

ANALYSIS EVACUATION ESTIMATION OF

LOSS OF LIFE
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Mortality functions
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Results 2005: Flood risk analysis
(VNK)

Selectie dijkringen binnen VNK
VNK-5electie (16 dijkringen)
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Results 2005: Flood risk analysis

(VNK)

Dike ring

Probability
(1/yr)

economic
damage*
(billion €)

Loss of life?

Noordoost-
polder

1/900

1.9

South
Holland
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30-6100

Land van
Heusden

Flooding probability

>1/100
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FN curve

Polder and industrial risk
Case Betuwe, Tieler, Culemborger Waarden
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FN Curve

Groepsrisico overstromingsgevaar dijkringgebieden
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Philosophy of Acceptable Risk
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Risk based approach
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